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ABSTRACT 
Leadership has long been a major topic in organizational employee training programs. 
Previous meta-analytic studies evaluating their effectiveness (Burke & Day, 1986; Collins 
& Holton, 2004), however, considered only studies published in a limited period of time. 
The present study, therefore, aims at providing a quantitative overview of the leadership 
training programs by taking all available studies published to date. 58 independent samples 
(N = 4767) constituted the basis for our meta-analysis and found a weighted mean d of .64 
(SD = .32), demonstrating a moderate effect across leadership training programs. Beside, 
this study also took a number of moderators into account. Training programs based on 
leadership theories were more effective (d = .74), especially the application of Fiedler's 
(1967) {d = 1.10). Trainings with distributed practice was also found to be more effective (d 
=.65) than one-off trainings (d = .50). Several factors about the research design were also 
considered and we found that lower levels of, subjective, self-rating and single-source 
evaluation criteria, as well as weak experimental designs, would upwardly bias the results. 
Finally, implications for researchers and practitioners, along with limitation of this study 
and future direction of the field were suggested. 
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摘要 
領袖培訓是在職培訓的重要題目0在過去，卻只有兩個薈萃分析(meta-analysis) (Burke 
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CHAPTER 1. INTRODUCTION 
Employee leadership has long received attention from researchers and practitioners 
because of its significant impact to organizational outcomes. Leaders' behavior, personality 
and even their mood have been found to have an influence on subordinates' performance 
(e.g., Basu & Green, 1995; Dension, Hooijberg & Quinn, 1995; George, 1995), satisfaction 
(e.g., Evans & Johnson, 1990; Putti & Tong, 1992) and stress (e.g., Gardiner & Tiggemann, 
1999; Offermann & Hellmann, 1996). Besides improving the selection screening process, 
companies also advance the leadership capability of their employees through strategic 
intervention programs (Adair, 1978). Due to the socio-cultural, economic and technological 
changes, employee training becomes increasingly significant for companies to remain 
competitive (London & Moore, 1999). This study examines the effectiveness of 
organizational training on leadership and the possible moderating factors. 
Leadership Competencies 
The Center for Creative Leadership (CCL) (McCauley & Van Velsor, 2004) concluded 
three core components in leadership development programs, namely self-management 
capabilities, social capabilities, and work facilitation capabilities. Self-management 
capabilities refer to how a person manages his/her thoughts, emotions, attitudes and actions 
in positive way. Although Day (2001) categorized such intrapersonal qualities as merely 
human capital development rather than the social capital leadership development, 
practitioners generally accept the view of self-awareness, self-regulation and 
self-motivation (e.g., Neck & Manz, 1996; Stewart, Carson, & Cardy, 1996) 
A less controversial aspect of leadership is its social capabilities, including 
interpersonal and social skills. Yukl (2002) described leadership as a "process of 
influencing others to understand and agree about what needs to be done and how it can be 
done effectively “. Last, but not least, such competencies should be transferred to enable the 
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employees to facilitate their work, including management skills, strategic thoughts and 
action ability, innovation ability, and the ability to think and implement change. 
The CCL framework has been echoed by practitioners. In an organizational survey 
(Barker, 1997), most respondents, including managers from a variety of ethnic background 
and industries, defined leadership as a skill, ability or action. Another larger-scale survey of 
more than 600 companies (Saari, Johnson, McLauglin, & Zimmerie, 1988) showed that the 
reasons why companies sent their managers for training included broadening their managers 
and gain new perspective (68-78% across program types), obtaining job-specific skills 
(54-88% across program types) or state-of-the-art knowledge or skills (55-77% across 
program types). 
Importance of Leadership Training 
To elucidate how important leadership training to companies is, objective data 
regarding expenditure on these interventions enables us to gather a clearer picture. 
According to the 2003 State of the Industry Report by the American Society for Training 
and Development (ASTD), which is consisted of more than 70,000 professional training and 
development members, the budget that the benchmarking service companies spent on 
training and developmental programs raised from US$ 734 in 2001 to US$ 826 in 2002 
(American Society for Training and Development, 2003). Delahoussaye (2001, cited in 
Murphy & Riggio, 2003) surveyed U.S. companies with over 10,000 employees and found 
that the annual leadership training budget of 75% of the companies was as high as $750,000 
or $8,000 per person. It is also shown in the ASTD 2003 report that managerial and 
supervisory skills training received the highest percentage among the various types of 
programs while about 25% of training budgets for one third of the surveyed organizations 
devoted to leadership development programs (Murphy & Riggio 2003). Such 
multibillion-dollar industry has been anticipated to even continue to grow in the coming 
decades (Gibler, Carter, & Goldsmith, 2000). 
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Having invested the huge amount of money on these training programs, it is important 
for companies to evaluate whether the impact brought to organizational effectiveness is 
positive. This study, applying the meta-analytic techniques, examines the overall 
effectiveness of leadership training programs in organizations and the factors influencing 
their effectiveness. 
Use of Meta-Analysis 
Meta-analysis has become a major tool to evaluate the effectiveness of intervention 
programs since its introduction in the mid-1970s (Lipsey & Wilson, 1993). What 
practitioners wish to obtain is a conclusive statement about the effectiveness of certain types 
of programs. They, however, may feel disoriented while reading the conflicting results from 
primary studies. Meta-analysis, thus, enables them to have an accurate and credible 
integrated picture by providing significant value to the field through its qualitative 
integration of primary studies. While significance testing has long been the foundation of 
primary empirical studies, it often receives criticism for its vulnerability to sample size 
(Schmidt, 1996) and high Type II error rate (Hunter & Schmidt, 2004). Meta-analysis, on 
the other hand, enables studies with statistically insignificant results due to smaller sample 
sizes to be considered (Rosenthal & DiMatteo, 2001). New contribution to the field can also 
be made by taking variables that have never been examined in primary studies before into 
account (Schmidt & Hunter, 2001). 
Meta-Analysis on Leadership Training 
In the field of Industrial-Organizational Psychology, meta-analysis has been applied to 
mainly evaluate the generalized validity of personnel selection procedures (e.g., Schmidt & 
Hunter, 1998). Organizational intervention is another major area adopting meta-analytic 
techniques for quantitative integration of individual studies (Lipsey & Wilson, 1993). 
In spite of the wide use of leadership training in practice, there lacks systematic 
evaluation before the use of meta-analysis. The literature on leadership training had been 
Leadership Training 10 
criticized as voluminous but not empirical and non-theoretical (Campbell, 1975) and 
continual discussion but little research (Goldstein & Gessner, 1988), until the classic piece 
of Burke and Day (1986) study. They evaluated studies in 1951-1982 and reported 
estimated true mean effect sizes of .34-.67, depended upon the criteria used for evaluation. 
After more than two decades, another piece of meta-analysis on organizational leadership 
training in 1982-2001 was published (Collins & Holton，2004), reporting effect sizes 
ranging from .39 to 1.37. This study, attempts to provide an overview picture of leadership 
training throughout decades, and hence would incorporate individual studies from both time 
period as well as the newest studies. We, accordingly, hypothesize a moderate effect size of 
the leadership training programs in general (HI). 
Applying Leadership Theories to Leadership Training 
Leadership is a well-researched area in organizational psychology. Many theories 
exploring why some leaders are more successful than others have been proposed by various 
scholars (for details please refer to Dansereau & Yammarino，1998a; 1998b; Den Hartog & 
Koopman, 2001; Yukl & Van Fleet, 1992). Leading theories include the initiating 
structure - consideration theory (Fleishman & Harris, 1962), least-preferred coworker (LPC) 
contingency theory (Fiedler, 1967), path-goal theory (House, 1971), leader-member 
exchange (LMX) theory (Danserau, Graen, & Haga, 1975) as well as the charismatic (Klein 
& House, 1975) and transformational (Bass, 1985; Bums, 1978) theories. The two relatively 
more commonly adopted theories in leadership were contingency theory (Fiedler, 1967) and 
transformational theory (Bums, 1978). 
Contingency theory. Fiedler (1967), described as the "godfather of modem leadership 
research" (Schriesheim, 2003), built the "least-preferred-coworker" (LPC) measure and 
proposed that the leader-member relations, task structures and position power were 
situational variables determining which leadership style should be used. Task-oriented 
behaviors (leaders with low LPC score) would be more effective when the situation was 
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either very favorable or very unfavorable. In contrast, relationship-oriented behaviors (high 
LPC score) worked better when the situation was moderately favorable. The meta-analysis 
by Peters, Hartke and Pohlman (1985) generally supported the model, yet some scholars 
doubted its ability to explain the mechanisms as a theory (Ashour, 1973). 
A number of studies applying contingency model to leadership were published in the 
late 1970s (e.g., Coska & Bons，1978; Fiedler & Mahar, 1979; Leister, Bolton, & Fiedler, 
1977). Trainees self-studied the programmed manual, with measurement of LPC, 
introduction of contingency model and probes tests. The training, named Leader Match, 
included tactics to diagnose and behave appropriately in various situations as well as how to 
proactively changing the situations to enable themselves matching their leadership style 
with the situation. 
Transformational theory. Another widely applied theory is the transformational theory. 
The subordinates following a transformational leader would be motivated by the 
commitment and emotional arousal to the leader (Den Hartog & Koopman, 2001). The 
validity of transformational theory on organizational outcomes has also received solid 
support in meta-analytic studies (Lowe, Kroeck, & Sivasubramaniam，1996; Judge & 
Piccolo, 2004). 
While the leadership theory literature has been dominated by transformational theory 
in the recent decade (Lower & Gardner, 2001), its impact on training has just begun (e.g., 
Barling, Weber, & Kdloway, 1996; Dvir, Eden, Avolio, & Shamir, 2002; Frese, Beimel, & 
Schoenbom, 2003). Due to the behavioral-based factors of transformational theory, these 
programs often included introduction of the theory and practices of the behaviors. 
Transformational leadership behaviors are usually measured by Multifactor Leadership 
Questionnaire (MLQ) (Bass & Avolio, 1990). The four factors measured by MLQ were 
idealized influence, inspirational motivation, intellectual stimulation, and individualized 
consideration. They are, respectively, the leaders' charisma, motivating subordinates to 
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develop the sense of commitment, stimulate the innovative ability of subordinates, 
individualized support to their subordinates. 
By providing certain behavior patterns of success leadership behavior (Mumford, 
Zacarro, Harding, Jacobs, & Fleishman, 2000), these theories could be effortlessly adopted 
for guiding trainees' behavioral change in intervention programs. Despite the lack of 
empirical research on the effect of theoretical basis on organizational training, literature in 
other fields such as clinical psychology (e.g., Ziegenhain, 2004) supported the use of 
theories could uplift the effectiveness of intervention. Therefore, our second hypothesis is 
that intervention programs with theoretical basis would be more effective (H2). 
Spacing Effect 
Certain characteristics, including spacing effect, have never been considered in 
previous meta-analyses on leadership training, but are potential moderators to the 
effectiveness of leadership training as well. 
Spacing effect examines whether trainees can benefit more from continuing training 
(mass practice) or from sessions with rest intervals (distributed practice) (Goldstein & Ford, 
2002). Despite its ubiquity in learning literature (Dempstar, 1988), there is virtually no 
organizational study having investigated its effect on leadership training. Previous studies 
generally supported distributed over mass practice in areas of educational (e.g., Dempster, 
1978; Reynolds & Glaser, 1964) and clinical psychology (e.g., Kok, Kong, & Bernard, 
2002). 
A few studies examined the spacing effect on organizational training of which most 
measured motor skills (e.g., Maeda, 1963), including the meta-analysis by Lee and 
Genovese (1988). Lee and Geneovese reported consistent findings to the previous studies 
that distributed practice outperformed mass practice by nearly one standard deviation (d 
=.96). A later meta-analytic review (Donovan & Radosevich, 1999) considered a wider 
range of training and had similar result, despite the smaller magnitude of effect size {d 
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=.46). In particular, they found that the effect sizes decreased while task difficulty 
increased although the effect sizes were positive within the 95% confidence interval. 
Leadership skill is a complex skill with high mental requirements, we therefore 
hypothesizes that training programs with distributed practice would be more effective than 
those of mass practice (H3). 
Methodological Rigor of Program Design 
In spite of the optimistic results of the program effectiveness, previous meta-analytic 
studies (Burke & Day, 1986; Collins & Holton, 2004) also raised different magnitudes of 
effect sizes brought by different levels of program methodological rigorous design. Sound 
evidence has also proved that weak research design could exaggerate the reported effect 
sizes (Arthur, Bennett, Edens, & Bell, 2003). The present study, therefore, also considers a 
number of factors of research design and evaluation criteria that potentially bias the 
effectiveness of leadership training upwardly. 
Levels of criteria. The first design factor considered is the nature of criterion measured. 
The most commonly used framework is the four-level model proposed by Kirkpatrick 
(Campbell & Kuncell, 2001) despite the frequent criticisms and suggested modifications 
(e.g., Alliger, Tannenbaum, Bennett, Traver, & Shotland, 1997). Kirkpatrick (1998) 
proposed four levels of training evaluation, namely reaction, learning, behavior and results. 
Reaction, how the trainees feel or think of the program, and learning, the extent to which 
trainees acquire knowledge, are more immediate measurements. The upper levels, behavior 
and results evaluates the program effectiveness through job-related measurement, including 
demonstrating behaviors learned (behavior) and organizational outcomes (results). Most 
meta-analyses on organizational training (e.g., Arthur et al., 2003; Burke & Day, 1986; 
Leach & Liu, 2003) also adopted Kirkpatrick's framework. We will examine whether the 
effect sizes differ throughout the four levels, and propose inflation of effect sizes from 
studies with lower levels of measurement (H4). 
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Subjectivity measurement. Subjective measurements include judgments, attitudinal 
ratings and perceptions (Goldsteini & Ford, 2002). Objective measurements do not involve 
ratings but company records instead, such as salary, promotion (e.g., Aronoff, 1971), and 
financial performance, (Barling, Weber, & Kelloway, 1996). Burke and Day (1986) 
reported generally higher effect sizes of studies using subjective criteria, though the 
difference is not bulky and clear. Yet results from meta-analysis on team-building training 
also revealed inflation in subjective measurements. (Svyantek, Goodman, Benz, & Gard, 
1999). This implies that we should be conservative on the effectiveness of interventions 
with subjective evaluation criteria and hence we hypothesize that studies using subjective 
measurements would report larger effect sizes (H5). 
Source of raters. Among the subjective evaluation criteria, some involve self-reported 
results of the trainees themselves, while some invite other parties in the process of 
evaluation. Sources of other-ratings may include supervisor (e.g., Csoka & Bons, 1978; 
Warr & Bunce, 1995), direct reports (e.g., Deci, Connell, & Ryan, 1989; Ivancevich, 1982), 
peer workers (e.g., Fiedler & Mahar, 1979) and experts (e.g., Frese, Beimel, & Schoenbom, 
2003;Towler, 2003). 
Regardless of no prior research on the source of raters in leadership training 
meta-analyses, research on multiple source appraisal and feedback may cast light on our 
study. Conway and Huffcutt (1997) and Harris and Schaubroeck (1988) conducted 
meta-analyses on between-source reliabilities and found self-ratings were generally less 
reliable. Harris and Schaubroeck (1988) also noticed that self-ratings were generally higher 
than other-ratings. Self-rating was found higher than supervisor-ratings by .70 standard 
deviations and peer-ratings by .28 standard deviations. They attributed the self-other 
discrepancy to egocentric bias in which self-raters would inflate their self-ratings. Hence, 
we would like to explore the effect of rater and predict higher effect sizes of studies using 
self-ratings only (H6). 
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Experimental design. Another important issue is the vulnerability to threats to internal 
validity (Cook & Campbell, 1979; Cook, Campbell, & Percchio, 1990). A desirable design 
for measuring training effectiveness include comparison between pre-test and post-test, 
between treatment and control groups, with participants randomly assigned to the groups 
(Goldstein & Ford, 2002). Pre-test is important to provide a basis for comparison of 
trainee's performance before and after the training. Lack of treatment-control comparison 
makes researchers difficult to conclude the source of effect. The change may be attributed 
to the training per se or other factors, such as history, testing effects, changes in 
instrumentation, or statistical regression (Cook, Campbell, & Percchio, 1990). In essense, 
we predict that studies without pre-test group (post-test only with control group design, 
POWC) and/or without control group (single group pre-test/post-test design, SGPP) would 
report inflated effect sizes than those with both pre-test and control group design (PPWC) 
(H7a). 
Another experimental factor is the selection of participants. By random, or at least 
matched, assignment researchers are able to ensure the change is not due to existing 
characteristics of the participants. Hence, we also hypothesized that studies with no random 
assignment (H7b) would report inflated effect size because part of the effect may attribute 
to threats to validity. 
Hypotheses 
Conclusively speaking, one main effect (HI) and six moderator hypotheses (H2-7) 
have been raised regarding the effectiveness of leadership training. They are: 
HI: There will be a moderate effect size of overall leadership training programs. 
H2: Leadership training programs with theoretical basis will report larger effect sizes 
than those did not. 
H3: Leadership training programs with spaced distribution will report larger effect 
sizes than those with mass distribution. 
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H4: Leadership training programs using lower level of evaluation criteria will report 
larger effect sizes than those using high level of criteria. 
H5: Leadership training programs using subjective criteria will report larger effect 
sizes than those using objective ones. 
H6: Leadership training programs using self-reported measurements will report larger 
effect sizes than those with ratings from others. 
H7a: Leadership training programs without pre-test group and/or without 
control group (SGPP) will report larger effect than those with PPWC design. 
H7b: Leadership training programs without random assignment of participants will 
report larger effect than those with random assignment. 
Significance of the Present Study 
This study aims at providing quantitative and integrative information on leadership 
training to both researchers and practitioners. This study's unique contribution to the field is 
the examination of moderators. Through the use of meta-analysis, we can examine the 
variables unexplored in primary studies (Schmidt & Hunter, 2001). In particular, we 
introduced the spacing effects to the area of leadership training. We also considered the 
controversial neglect of theories into training practice. By introducing new variables to the 
field, we may provide important insights to both practitioners on their program design and 
researchers on new research direction. 
The design of training evaluation is another major area we explore. Attempting to 
explain why the reported effect sizes vary in their magnitudes, we propose exclusive 
moderator - the source of rater - to leadership training evaluation. While practitioners may 
not appreciate the pursuance of rigorous experimental design by researchers, this study may 
defend the latter by demonstrating the potential bias caused by weak design. The ultimate 
goal is to encourage both practitioners and researchers to use a more rigorous design to 
ensure its validity. 
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The other objective of the present study is to enable the practitioners and management 
to understand whether the heavily-invested leadership training can effectively bring positive 
outcomes. Our precedents (Burke & Day, 1986; Collins & Holton, 2004) provided 
insightful results through their meta-analytic studies. However, their findings represented 
the picture only from two discrete periods of time. Our present study, instead, synthesizes 
all available studies up to date and provides a more thorough and convincing portrait of the 
organizational leadership training. 
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Chapter 2. METHOD 
Literature Search 
To create a pool of related empirical studies for the present study, an electronic search 
in two major industrial-organizational psychology database, PsycINFO and ABI/INFORM. 
Keywords included "leader*", "manager*", "train*", "develop*", "personnel training" were 
used to find probable literature. Manual search was also conducted in leading industrial 
psychology, training, and leadership journals, including Journal of Applied Psychology, 
Personnel Psychology, Academy of Management Journal, Leadership Quarterly, Journal of 
Occupational and Organizational Psychology, Advances in Developing Human Resources, 
and Human Resource Development Quarterly. To avoid the file-drawer problem (Hunter & 
Schmidt, 2004), we also tried to contact potential researchers for unpublished studies but 
have not received positive feedback. 
Inclusion Criteria 
Studies included in the present meta-analysis should report an intervention program 
aimed at improving the participants' leadership knowledge and/or skills in a work settings. 
It should either clearly report leadership skills transfer as the objective of the program or 
increasing leadership-related skills of supervisory level employees. The sample employed 
should be working population or vocational trainees, such as military trainees. 
Building employee's leadership qualities can be carried out through training or 
development interventions. Despite the common goal of increasing individual employee's 
leadership skills and knowledge, plenty of differences between training and development 
programs have been brought up (McCauley & Hezlett, 2001). The most obvious one is that 
training usually is a kind of formal education while development can be in a variety of 
formats. Development programs can range from job assignment to coaching, from 
mentoring to multi-source feedback. Each has its own characteristics, including format and 
timeframe. Also, the scope of developmental programs tends to be broader and sometimes 
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unsystematic. To steer clear of "mixing apples and oranges" (Hunter & Schmidt, 2004), the 
scope of the present study remained at formal training programs, which were more 
comparable with each other. 
Besides, a number of criteria were considered while considering including a primary 
study into the present meta-analytic study. To evaluate the programs' effectiveness, effect 
sizes were calculated based on the method suggested by Hunter and Schmidt (2004). 
Adequate information should be provided in order to extract the effect size. Information 
may include the sample size, means and standard deviations of the pre-test and post-test 
and/or those of the control groups. Test statistics, such as t or/statistics, as suggested by 
Lipsey and Wilson (2001) would also help estimating the effect sizes. The total sample size 
employed should also be provided for weighting the primary studies. 
Using the above procedure and selection criteria, 91 studies were retrieved in which 48 
studies with 58 eligible independent samples have been identified. They constituted a total 
sample size of 4767 working people. Studies included in the meta-analysis are marked with 
asterisk in the reference list. 
Coding Procedure 
Variables. The information coded from each independent sample included the total 
sample size, sample size of each group, and the information needed for extracting the effect 
size. Moderators proposed were also recorded, including the distribution, support of 
leadership theories, as well as the characteristics of the raters. 
Multiple dependent variables. The primary studies often reported more than one 
dependent measurement. In order to ensure the independence of sample (Hunter & Schmidt, 
2004), only one effect size should be extracted from every sample set. Rosenthal and Rubin 
(1986) suggested ways to combine effect sizes for multiple dependent variables by their 
reliability indices. None of the primary studies with multiple dependent variables we 
identified, however, reported adequate reliability information for calculation. The average 
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of effect sizes, which was also suggested by Rosenthal and Rubin (1986), was used instead 
despite its conservative estimation. 
Coders. The coders were two graduate students in psychology from the Chinese 
University of Hong Kong. They completed the coding independently and obtained interrater 
agreement of more than 80%. Inconsistent coding and the solution of multiple dependent 
variables were resolved by afterward discussion by the coders to obtain the final coding 
results. 
Meta-Analysis Procedure 
Main effect analysis. Meta-analytic procedure was adopted to estimate the magnitude 
of effectiveness of leadership training programs and to identify the influence of variables 
moderating the effect (Whitener, 1990). Following the practice of most meta-analytic 
studies in the field of training (e.g., Arthur et al., 2003), the d statistic was used as the 
common effect-size metric for testing our first hypothesis regarding the general 
effectiveness on leadership training programs. Effect size here refers to the standardized 
difference between the group of people with training (treatment group and/or post-test) and 
those who did not (control group and/or pre-test). Most of the effect sizes were retrieved 
from the sample size, means and standard deviations reported. A few of them were 
transformed from the r-value or F-value. The effect sizes were also adjusted by the 
reliability indices of the dependent variables because unreliable measurement may 
underestimate the effect size. All transformations were based on the formulas provided in 
Hunter and Schmidt (2004) as well as the book by Lipsey and Wilson (2001). Individual 
effect sizes were then weighted by the number of sample so that we could calculate the 
mean effect size across studies by dividing the summation of weighted corrected effect sizes 
by the total sample size. 95% confidence interval (CI) was also computed to estimate the 
range of values of mean effect considering the sampling error remained (Whitener, 1990). 
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Moderator analyses. Moderators are assumed if there is sufficient variance remains in 
the effect size. The proportion of sampling error in observed error was computed to verify 
the presence of moderator (please refer to Appendix A for detailed computation). As the 
75% rule suggested by Hunter and Schmidt (2004), if 75% or more of the observed effect 
size variance is due to artifact, i.e., man-made errors, the remaining 25% is also likely due 
to the artifacts not corrected for. Only sampling error variance was considered as artifacts 
here because none of the included studies reported the information about other possible 
artifacts such as range of restriction. If the sampling variance accounts for less than 75% of 
observed variance, the effect sizes can be regarded as heterogeneous and, in other words, 
moderators do exist. Credibility interval (CV) was also devised from the residual variance 
to show the variance of effect sizes in the population (Whitener, 1990). If the 95% CV was 
outsized and contained a large range of effect sizes, we are confident to conclude the 
existence of moderator(s). 
Hunter and Schmidt (2004) recommended using subgroup analysis to test the 
moderator hypotheses. Samples were divided into subgroups according to their nature in the 
corresponding moderator variable, and separate meta-analyses were performed in each 
subgroup. If the effect sizes of different levels of proposed moderator variables were 
different and standard deviations were smaller than the overall analysis, we could conclude 
that moderator hypotheses were supported. 
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Chapter 3. RESULTS 
Overall Effectiveness 
Amongst the 58 samples included in our study constituted a total sample of 4767, 
effect sizes ranging from -.07 to 2.83 were reported. A moderate (Cohen, 1988) weighted 
mean effect size of .64 was found for the overall effectiveness of training programs included. 
Figure 1 displays a positively skewed distribution of effect sizes of which the vast majority 
studies reported leadership skill improvement for 0.1 to 1.6 standard deviations. Two of 
them achieved effect sizes of nearly 3 (Smith, Montello, & White, 1992 ；Smith, 1979b). 
Further examination on these two studies has been conducted and found no distinctive 
characteristics that might conclude them as outliers. Hence, we decided to remain these two 
studies in our analysis. 
Figure 1: Distribution of Effect Sizes of Leadership Training 
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Effect Size 
As shown in Table 1, the effect sizes included in 95% CI were positive (.19 - 1.08). 
This is consistent to our expectation (Hypothesis 1) and the findings from previous studies. 
The effect sizes, nevertheless, are not homogeneous as only 16.48% of observed variance 
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could be explained by sampling error, which is far less than the 75% threshold proposed by 
Hunter and Schmidt (2004). Also, a large range 95% CV, including zero (-.02 to 1.30) was 
found. These findings suggest that moderators do exist in determining effectiveness of 
leadership training. 
Table 1 
Result of Main Effect and Training Program Characteristics 
Moderator Subgroup N k 95% CI 95% CI Weighted SD % due to 
Lower Upper Mean d Artifacts 
Overall 4767 58 .19 M .32 16.48 
Theory Not Theory Based 3018 35 .10 .95 .53 .65 11.18 
Theory Based 1749 23 .26 .74 .46 28.29 
Transformational 121 4 -.17 1.34 .58 .30 100 
Contingency 946 11 .64 I M .35 44.53 
Distribution Spaced 2355 27 .22 1.09 .65 .50 19.74 
Mass 2180 28 .04 .96 ^ .04 21.42 
Evaluation Criteria With Reaction 7186 11 .31 1.34 .82 .73 12.91 
With Learning 2489 32 .24 1.17 .71 .34 16.73 
With Behavior 2173 19 .02 .77 .40 .38 25.17 
With Results 589 10 -.03 ^ .10 72.94 
Subjectivity of Subjective Only 3934 46 .24 1.12 .68 .59 14.43 
Measurement Objective Only 563 5 .04 .79 .42 .37 26.96 
With Objective 793 11 -.03 .91 .U .45 28.31 
Source of Rater Self 742 9 ..25 1.15 .70 ..82 7.82 
Others 2284 30 .19 1.21 .65 .57 17.21 
B ^ 979 11 .26 ^ m .43 26.74 
Number of Rater Single 2922 35 .07 .95 .51 .60 14.24 
Multiple 1054 11 .54 1.39 .96 .43 25.21 
Multiple (Others) 648 3 .89 M 7 ^ .34 19.24 
Design SGPP 892 7 .43 1.16 .80 .80 4.29 
POWC 2294 23 .27 1.09 .68 .43 23.47 
PPWC 1230 24 -.11 M .49 34.63 
Assignment Random 1207 21 -.15 .91 .37 .14 50.81 
Non-Random 3560 37 .31 U 4 .72 .61 12.00 
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Moderators 
The findings of moderator hypotheses 2-7 are also shown in Table 1. 
Theoretical background. H2 hypothesizes about the power of theoretical background 
used in training. 23 samples employed in the present studies had theoretical background to 
the training program. Besides the use of transformational (e.g., Barling, Weber, & Kelloway, 
1996) and contingency theories (e.g., Csoka & Bons, 1978; Fiedler & Mahar, 1979), style 
theory (Thareou & Lyndon, 1990), need for achievement (Amooff, 1971)， 
self-determination (Deci, Connell, & Ryan, 1989), pygamlion theory (Eden, Geller, Gewirtz 
et al., 2000) and reinforcement (Wexley & Nemeroff, 1975) were also applied in the 
training programs. As expected, studies having clear theoretical support reported to be more 
effective {d = .74) than those did not (d = .53). We further identified two commonly-adopted 
leadership theories, namely transformational and contingency theories and examined the 
effectiveness of studies using them. Training programs using transformational theory have 
similar level of effect size as the overall effect size (d = .64). Contingency theory, on the 
other hand, is found more powerful with an average effect size of 1.10. 
Spacing effect. The hypothesis on the distribution of training (H3) is also supported 
that spaced practice conditions {d = .65) are found more effective than mass practice 
conditions (d = .50). Spaced practice ranges from three half-days to spreading in half a year. 
The duration of mass practice studies are much shorter, with most of them are one-day 
workshops. Donovan and Radosevich (1999) found an interaction effect of spacing and 
retention performance. We, hence, further analyzed and found that space distributed 
trainings measuring retention performance (k = 10, N= 1310) had smaller effect size of d 
=.37 {SD = .22). On the other hand, distributed sessions with immediate measurement {k = 
8, = 600) were assumed to be more effective (d = 1.15, SD = .47). 
Evaluation criteria. The forth to seventh hypotheses consider the how the rigorous 
level of research design may affect the results. Our hypothesis about the level of evaluation 
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criteria (H4) is somewhat supported. Studies with reaction level attained the highest 
reported effect size (d = .82), followed with those with learning level {d = .71). Training 
programs containing behavior- and result-criteria had lower effect sizes (.40 and .50 
respectively) than the overall d. Among the primary studies examined, most training 
programs (k = 32) employed the second level of evaluation criteria, namely learning. 
The subjectivity of criteria affects the effectiveness (H5). Studies with objective 
criteria only could merely achieve effect size of .42’ while the effect size of subjective 
ratings were as high as .68. Any study with objective criteria reported effect size of .44 only, 
again supporting the hypothesis. 
The moderating effect of the source of raters somewhat did not conform to our 
expectation (H6). Self-ratings only inflates the effect size a bit (d = .70), compared with 
studies involving others-rating (d = .65 for others-only and d = .69 for studies using both 
kinds of raters). We then examined if the number of sources may affect the effect size and 
found studies using with multiple-source other-ratings reported a large effect size of 1.18， 
with 95% CI extending from .34 to 1.18. 
Experimental design. Studies with looser design report larger effect sizes (H7a). 
Studies with post-test only with control group (POWC) and single-group only pre-test 
post-test (SGPP) reported weighted mean effect sizes of .68 and .80, respectively. Those 
with rigorous experimental design (pre-test post-test with control group, PPWC), in contrast, 
reported a significantly smaller effect size of .46. 
H7b was also supported that training programs with random assignment reported a 
noteworthy drop in effectiveness (d = .37 only), compared with an overall effect size of .61 
of studies not reporting assigning their participants randomly. 
Publication date. To further prove the significance of this study, we divided the 
primary studies into three categories according to their publication year, namely before 
1982, 1982-2001, and after 2001. The former two groups were mainly replication of the 
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meta-analyses by Burke and Day (1986) and Collins and Holton (2004), respectively, while 
the last group contained newer studies excluded in the previous meta-analyses. The most 
ancient studies constituted the highest effect size of .76 (SD = .56, k = 23). The remaining 
two groups of studies reported comparable results. The studies included in Collins and 
Holton (2004) had overall effect of .51 (SD = .51, = 27) while the effect size of newer 
studies was .52 (SD = .35, k = 8). 
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Chapter 4. DISCUSSION 
The present meta-analytic study provides a thorough evaluation for the leadership 
training studies over the past decades. Variables affecting the variation of the effectiveness 
are also identified, including the use of theoretical support, space effect, source of raters, 
and design of the research. Implications for both academic researchers and practitioners will 
be introduced, followed with discussion on the limitations of the present study and 
suggestions to future researchers. 
Key Findings 
Leadership Training Is Effective in General 
Comparable to the meta-analyses concluding studies from 1960s to early 1980s (Burke 
and Day, 1986) and from early 1980s to early 2000s (Collins & Holton, 2004), the present 
result {d = .64) demonstrates that leadership training in companies are moderately effective 
(Cohen, 1988). This represents that leadership training programs for working population can 
generally bring more than half of a standard deviation of improvement to the participants. 
Leamability of leadership. This provides evidence that at least some of the leadership 
capacities can be learned and in most cases leadership training can bring improvement to 
the learners. In a review paper interviewing with notable scholars in leadership development 
(Doh, 2003), interviewees agreed that some leadership skills are leamable. Jay Conger 
suggested that people could at least improve two dimensions of leadership - skills and 
strategic thinking - through training, but, at the same time, hardly-to-be-changed 
dispositional characteristics are still important (Den Hartog & Koopman, 2001; Locke, 
2003). Kim Cameron (in Doh, 2003) further elaborated that dispositional difference 
determined trainees' likelihood and pace to leam leadership qualities which suggested that 
the trainability of trainees may be critical to the program's effectiveness (Reilly & Israelski, 
1988). 
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Applying Theories Can Enhance the Effectiveness 
A drastic difference in effectiveness is found between trainings with and without 
leadership theoretical support (d = .74 and .53 respectively). Despite the splendid 
development of leadership theories (e.g., Dansereau & Yammarino, 1998a; 1998b), only 
less than half of the training programs (k = 23) reported having leadership theories as their 
theoretical grounds. Such gap between the leadership theorists and training practitioners is 
not healthy for the development of the field. As shown in our results, should practitioners 
base their training content on established leadership theories, the program is more likely to 
bring improvement in participants' leadership behaviors and outcome. These empirical data 
can in turn provide validation information to the theories for further refinement. 
Amongst the studies published in the past decades, Fiedler's (1967) contingency theory 
and transformational leadership proposed by Bass (1985) were most frequently adopted in 
organizational training. Contingency theory emphasized the match between leader-member 
relations, task structure and leader's position power. Training programs based on it reported 
an impressive advance of more than one standard deviation in average (d= 1.10), which is 
also consistent with the findings by Burke and Day (1986). Although the proportion of 
sampling variance (44.53%) did not exceed the 75% threshold, it represents the unlikely 
possibility of further variable that may moderate its effectiveness. In other words, training 
programs using contingency theories can bring significant improvement in most situations. 
Despite its current domination among leadership theories and the high validity with 
organizational behaviors (e.g., Jugde & Piccolo, 2004), transformational leadership does not 
heighten the training effectiveness (d = .58). Despite the extremely high percentage 
accounted by sampling variance which may be due to the small sample size, the results also 
question the trainability of transformational leadership. In fact, the characteristics of 
transformational leadership are often regarded as dispositional traits rather than leamable 
behaviors. Leadership training should, instead, focus on leamable skills such as the ability 
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to understand situations in Fiedler's contingency theory. Another point of view is that 
transformational leadership should not be applied solely but instead combined with 
transactional leadership. Kuhnert and Lewis (1987) adopted Keagan's (1982) 
constructive/developmental theory and proposed that trainees had to go through four-stage 
procedure to develop their fully leadership competencies. People in the most advanced stage, 
named institutional, possessed transformational leadership attributes and were able to 
develop one's own personal standards and values. They, nonetheless, had to develop 
transactional leadership in prior stages 2 and 3. In other words, transactional leadership is 
the fundamental of transformational leadership. In leadership trainings, however, facilitators 
only introduce the latter one, making trainees unable to fully develop transformational 
leadership attributes. 
Spaced Distribution Outperforms Mass Distribution 
This study's another unique contribution is the introduction of spacing effect. The 
previous meta-analytic studies (e.g., Donovan & Radosevich, 1999; Lee & Geneovese，1988) 
considered tasks with high physical requirements only of which the generalizability to 
soft-skill management training are doubted. Our result supports similar pattern that trainings 
with separate sessions are more effective than one-off session and spaced training with 
acquisition performance measurement was found to be most effective. Mass distribution 
training, nevertheless, also has reports a moderate effect size. More importantly, its 95% 
confidence interval shows all positive effect. Mass practice may not be as effective as 
distributed practice, but it is also useful. 
Characteristics of Measurement May Distort the Effect Size 
We also raise the issue about the inflation effect sizes due to various design problems. 
Subjectivity, multiple source and self-ratings tend to boost the result of effect size. 
Multiple-source ratings bring effectiveness. Contrary to our expectation, ratings from 
multiple sources achieve higher effect size (d = .96) than single source (d = .51). Using 
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multiple sources make the trainees feel more serious about the training which in turn 
enhances their learning and transfer of behaviors in work place. This is also supported by 
our findings that multiple-source rating from others had an even higher effect size (J = 1.18). 
Meta-analysis on multiple source feedback also showed that multiple-source ratings had 
better explain ability to job performance than single-source ratings (Conway, Lombardo & 
Sanders, 2001). Therefore, the enlargement of effect size may be due to the true 
improvement in trainees rather than merely an upward bias. 
Subjective and self-ratings boost effect sizes. Studies using only subjective 
measurements reported to be more effective (d = .59). The internal validity of evaluation is 
more likely to be threatened by subjective measurements (Goldstein & Ford, 2002). Placebo 
effect may occur that raters have expectancy on the trained group, so they would exaggerate 
the improvement in ratings. Subjective criteria, however, are prevailing in leadership 
training {k = 46) because interpersonal skills and behaviors are mostly subjective experience. 
Solutions may include adding objective measurements, such as absenteeism records and 
return on investment, to measurements and using behavioral-based anchors rather than 
global subjective measurements 
Self-ratings also upwardly bias the training effectiveness (d = .70).Self-ratings are 
susceptible to percept-percept inflation (Crampton & Wagner, 194). Self-serving bias 
(Dunning, Griffin, Milojkovic, & Ross，1990) and cognitive dissonance (Festinger, 1957) 
can explain such phenomenon. Trainees tend to evaluate themselves as having improved 
after the training because they have favorable self-evaluation. Also, if they rated themselves 
as having little or no improvement after participating in the training, cognitive dissonance 
would occur. To reduce the dissonance, trainees would adjust their self-evaluation and 
provided more positive ratings. 
Weak research design inflates the effect size. Another issue identified in the present 
study is the impact brought by evaluation design. Different levels of research design can 
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vary the effect size devised. More rigorous designs, with control group and/or pre-test, 
generally have lower effect sizes. In particular, the weighted mean effect size of the 24 
P P W C (with both control group and pre-test design) studies report only improvement of .46 
standard deviation. This is consistent with the findings of Carlson and Schmidt (1999) that 
behavior and outcome measurements are vulnerable to maturation and other environment 
factors. Lipsey and Willson (1993) proposed to exclude primary studies with less rigorous 
designs. The large discrepancy between the overall effect size (d = .64) and those with only 
P P W C (d = .46) in our present study provided further supports to Lipsey and Wilson 's 
(1993) proposal about excluding those loosely-designed studies in meta-analysis. Moreover, 
examining the effect sizes according to their publication year not only contributes to the 
investigation of lime span 's effect, but also suggests that the high effect size of older studies 
may relate to the increasingly emphasis on program design. In particular, most studies 
published after the year of 2000 adopted a P P W C design (e.g., Frese, Beimel, & 
Schoenbom, 2003; May & Kahnweiler，2000). 
Implications 
Implications for Researchers 
Industrial-organizational psychology is an applied area that bridges the gap between 
acadcmics and practitioners. The relationship between leadership theories and trainings, 
however, has long been ncglcclcd. Researchers proposed waves of new theories but they 
were not taken seriously in practice. A major contribution of this paper is lo rc-build the 
relationship. Schnesheim (2003) offered a pessimistic view about the disjointed relationship. 
The present study, however, provides support to academic researchers that the use of 
theories can bring a .21 increment of effect size, showing that the well-researched theories 
do have some contribution to practitioners. Nevertheless, SchnesheirrTs arguments are 
constructive lo breaking the gap between researchers and practitioners. He raised the issue 
about the overly complicated models proposed. For the sake of academic rigor, researchers 
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are encouraged to proposed comprehensive models that can explain a wide range of 
leadership attributes. But practitioners usually take the parsimonious approach that "simple 
is beauty". As discussed by Schriesheim, theories like the decision-making model by Vroom 
and Yetton (1973) are enormous to attract theoretic research, but practitioners can hardly 
apply it because of the limited time and limited cognitive ability of trainees. Instead, 
theories with concrete behavioral guidelines like transformational leadership or 
easy-to-follow measurements like contingency model receive more application in practice. 
Implications for Practitioners 
Our study provides support to the implementation of leadership training in 
organizations which can generally improve employees' leadership behavior and 
organizational outcome. While it is not likely to achieve a negative effect, a few of them 
may bring improvement to more than one standard deviation. Organizations can generally 
enjoy the benefits brought by leadership training programs. Training personnel may quote 
the robust effect size to persuade management to take an human capital investment view 
toward leadership training. 
The present study also sheds light on the design of leadership training. While designing 
the program, it is encouraged o arrange the training in several sessions (spaced distribution) 
rather than condensing into one session (mass distribution), although the latter design is also 
effective in general. Such findings correspond to the management requirements. 
Multiple-days residual training is not longer popular for leadership training nowadays due 
to the financial consideration. Some companies reduce the duration which may carry less 
effective. With the same amount of investment, companies may also consider spreading the 
training into several sessions, such as a number of weekends, in order to achieve larger 
extent of improvement.. 
Another issue noteworthy for practitioners is the importance of research design. They 
always perform evaluation but not often in rigorous form. In the primary studies we 
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considered, none of them reported conducting systematic needs analysis beforehand. Not 
understand the needs and performance gaps, training programs cannot be as powerful as 
they can be (Arthur et al., 2003). We also compared different evaluation measurements and 
found that some evaluation methods or designs may provide a false positive picture in 
evaluation. That is, they look effective, but the figure is in fact inflated. Therefore, we 
strongly recommend practitioners to adopt more rigorous design to measure the 
effectiveness. A number of scholars have also proposed ways to use fewer resources to 
provide similar accuracy level, such as the retrospective pretest method and internal 
referencing strategy (Haccoun & Hamtriaux, 1994). 
Limitations and Future Direction 
Despite the uniqueness this study may contribute the study and practice of leadership 
training, a number of limitations may affect our conclusion drawn and constraints our 
understanding of the field. The arguments of the present study are based on the 
meta-analytic results. However, meta-analysis as a tool to integrate primary studies is also 
debatable on several validity issues. 
What Is Leadership Training Actually ？ 
Another limitation is the unclear boundary of leadership training. The confusion 
between management and leadership training have long been debated in literature. Some 
scholars found it difficult to dichotomize people into either type (Yukl, 2002). Other 
scholars differentiated leadership and managerial as two distinct functions. For example, 
Kotter (1990) contended that leadership involves producing changes and movement to 
followers, while management merely aims at enhancing the efficiency and effectiveness and 
reducing chaos in organizations. No conclusion has been established yet which causes 
puzzlement while selecting studies into meta-analysis. 
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Meta-Analysis Is Far From Perfect 
While we tried to include all leadership training studies in the present meta-analysis, 
we were also facing the problem of "mixing of apples and oranges" (Hunter & Schmidt, 
2004). This problem is especially outstanding in our study because there exists a wide 
variety of format and content under the umbrella of leadership training. Although we may 
consider the qualitative differences as moderators (Lipsey & Wilson, 2001), some variations 
continues to survive due to lack of comparable moderating variables in other studies. 
Likewise, another important issue is that the variables reported in primary directly 
limit the moderators able to be coded. If the primary studies did not report the interested 
moderating variables, researchers can hardly meta-analyzed the effect of moderators, 
regardless of the solid evidence supporting the moderating effect. For example, in our study, 
we consider none of the individual difference variables which have solid empirical evidence 
to support the moderators hypothesis (e.g., Bono & Judge, 2004). However, because of no 
report in primary studies, we cannot consider them into the analysis. To facilitate the 
growing use of meta-analysis, researchers are encouraged to report all variables being 
measured, with enough statistical information, such as standard deviation and number of 
participants in subgroups, for meta-analysts to transform into effect sizes. 
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APPENDIX A 
Computation Methods of Meta-Analysis 
Mean Effect Size (d)=杂"' 
YnXd^-d) Observed Variance (cr—) = ^ ^ 
c r 、，• / � 4 ( ^ - 1 ) d ^ ] Sampling Variance (cr J = 1 + —— 
N(N-3)[ 8 乂 
Notations: di = effect size of individual sample; rii = sample size of individual sample; N = 
average sample size across studies 
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